1. Introduction {#sec1}
===============

Nanophthalmos is a subtype of microphthalmos where reduction in size of the eye occurs in the absence of any other congenital ocular anomalies.[@bib1] This reduction maybe restricted to the anterior (termed as anterior microphthalmos) or posterior segment (termed as posterior microphthalmos) alone or both (nanophthalmos).[@bib2] Clinically they have shallow anterior chamber, high hyperopia and axial length of \<21 mm.[@bib3] These eyes have been noted to have thicker choroid and sclera as compared to the normal population.[@bib4]^,^[@bib5]

The scleral thickening in nanophthalmos is due to deposition of abnormal collagen leading to scleral inelasticity, which in turn impairs drainage via the vortex veins.[@bib6] This may lead to engorgement of choroidal vasculature, thickening of choroid and uveal effusion. It can further get complicated by angle closure glaucoma and exudative retinal detachment.[@bib7]^,^[@bib8] The choroid is thickened in patients with nanophthalmos because of shorter axial length as well. Thick choroid (pachychoroid) itself is also known to cause subretinal accumulation of fluid which may progress to extensive exudative retinal detachment as is seen in central serous chorioretinopathy (CSCR). However the exact cause of thickened choroid in CSCR is unknown and has been proposed to be inherited[@bib9] or because of vortex vein outflow obstruction due to thickened sclera.[@bib10] Thus there is some overlap between the pathophysiology of CSCR and nanophthalmos/uveal effusion syndrome. According to Gass as well, CSCR shares some features with the uveal effusion syndrome.[@bib11]

We hereby describe serous macular detachment (SMD) similar to that of CSCR in three eyes of three patients with nanophthalmos. The pathophysiology of such a SMD in the setting of nanophthalmos is discussed.

2. Methods {#sec2}
==========

This is a retrospective study of three eyes of 3 patients with SMD in the setting of nanophthalmos at a tertiary eye care centre in northern India. The study adheres to the tenets of the declarations of Helsinki and to institutional guidelines for research. Informed consent was obtained from all the patients.

Three patients with SMD in nanophthalmos were identified and their records were reviewed. All the patients had undergone thorough clinical examination including history taking, systemic and ocular examination. The best-corrected visual acuity (BCVA) was assessed using Snellen chart. The multi-modal images of the patients were analysed. The modalities of examination included colour fundus photographs, fundus fluorescein angiography (FFA), swept source optical coherence tomography (SSOCT) and short wave autofluorescence (SWAF, in two patients). The cases are described in detail below:

2.1. Case 1 {#sec2.1}
-----------

A 32 year-old-male presented with complaints of blurring of vision in OD since two months. Patient gave history of poor vision and use of high-powered convex glasses in OU since many years. Personal and systemic history was unremarkable. On examination, best-corrected visual acuity (BCVA) was 6/60(+10D) and 4/60(+11D) in OD and OS respectively. Axial length, anterior chamber depth and lens thickness are summarized in [Table 1](#tbl1){ref-type="table"}. Fundus OD revealed a SMD at the posterior pole with pigmentary changes in the infero-temporal macula ([Fig. 1](#fig1){ref-type="fig"}a). The pigmentary changes were better seen on short wave autofluorescence (SWAF) as a hypoautofluorescent area ([Fig. 1](#fig1){ref-type="fig"}c). OS fundus revealed altered pigmentation in the macula and peripapillary area with a large infero-temporal area of retinal pigment epithelium (RPE) atrophy ([Fig. 1](#fig1){ref-type="fig"}b). RPE changes were delineated better on SWAF imaging ([Fig. 1](#fig1){ref-type="fig"}d). The pigmentary changes were extending outside the vascular arcades in OS but not in OD. Swept source optical coherence tomography (SSOCT) in OD showed a SMD with underlying serous retinal pigment epithelium detachments (PED, [Fig. 1](#fig1){ref-type="fig"}e). SSOCT in OS showed loss of outer retinal layers. Subfoveal choroidal thickness was increased in both the eyes (488 and 555 microns in OD and OS respectively). The outer choroidal vessels were dilated and obliterated choriocapillaris in OU. Fundus fluorescein angiography (FFA) revealed two ink-blot leaks in OD (arrows, [Fig. 2](#fig2){ref-type="fig"}a--c) and widespread window defects corresponding to the RPE changes in OS ([Fig. 2](#fig2){ref-type="fig"}d). A diagnosis of OU nanophthalmos with CSCR in OD and resolved subretinal fluid in OS was made. After informed consent, the patient underwent focal laser photocoagulation to the inkblot leaks in OD. The SMD decreased at one month ([Fig. 2](#fig2){ref-type="fig"}e) and resolved completely at 3 months follow-up ([Fig. 2](#fig2){ref-type="fig"}f). Though the PEDs persisted, BCVA improved to 6/36 in OD. The patient was advised regular follow up and remained stable till one year of follow up.Table 1Axial length, anterior chamber depth and lens thickness of all the three patients.Table 1AgeSexAxial Length (in mm)Anterior Chamber Depth (in mm)Lens Thickness (in mm)32M20.223.683.8720.143.223.5626M15.621.93.615.561.83.445M20.542.894.1519.882.73.95Fig. 1Colour fundus photographs of patient 1 shows serous macular detachment in the right eye (a) and pigmentary changes in both the eyes (a, b) which are better visible on autofluorescence imaging (arrows c, d). SSOCT shows SMD and serous PEDs in the right eye. In addition dilated outer choroidal vessels (pachyvessels) along with obliteration of choriocapillaris and medium choroidal vessels is seen in both eyes (arrows e, f). These pachyvessels are prominent in area beneath the PED.Fig. 1Fig. 2Fluorescein angiograms of patient 1 show two focal leaks in the right eye (arrows a-c) and window defects corresponding to pigmentary changes in both eyes (a--d). SSOCT shows decreased subretinal fluid at one month (e) and complete resolution at 3 months (f) after laser photocoagulation to focal leaks in the right eye.Fig. 2

2.2. Case 2 {#sec2.2}
-----------

A 26 year-old male patient presented with complaints of metamorphopsia OS since one month. Patient gave history of decreased vision in OU since childhood. Personal and systemic history was unremarkable. On examination, BCVA was 6/60 (+17) in OD and 6/60 (+17D) in OS. Axial length, anterior chamber depth and lens thickness OU are summarized in [Table 1](#tbl1){ref-type="table"}. Dilated fundus OU showed a radial fold in the papillomacular bundle (PMB) and crowded optic disc ([Fig. 3](#fig3){ref-type="fig"}a,c). The fold in PMB was evident on SSOCT as well ([Fig. 3](#fig3){ref-type="fig"}b,d). OS in addition showed a SMD. The subfoveal choroidal thickness was increased in OU (572 and 609 microns in OD and OS respectively. FFA revealed a ink-blot leak in the supero-temporal macula in OS (arrow, [Fig. 3](#fig3){ref-type="fig"}e and f). OU in addition showed pigmentary abnormalities in the peripheral retina ([Fig. 4](#fig4){ref-type="fig"}a and b). A diagnosis of OU nanophthalmos with OS CSCR was made. After informed consent, focal laser photocoagulation was done at the point of leakage in OS. At six weeks follow up SMD resolved ([Fig. 4](#fig4){ref-type="fig"}c and d). Though BCVA was maintained at 6/60, the patient reported subjective improvement and was advised regular follow up. The clinical picture remained unchanged at 18 months follow up.Fig. 3Colour fundus photographs of right (a) and left (c) eye of patient 2 show hypermetropic fundus with radial folds in papillomacular bundle, which are well seen on SSOCT (b, d). SSOCT in left eye also shows a SMD (d). Choroid is diffusely thickened in both the eyes and choroido-scleral junction is not visible. Fluorescein angiograms show inkblot leak in the left eye along supero-temporal arcade (arrows e, f).Fig. 3Fig. 4Wide field colour photographs of patient 2 show peripheral pigmentary changes in both eyes (a,b). Six weeks after laser photocoagulation, colour photo (c) and SSOCT (d) show resolution of SMD in left eye.Fig. 4

2.3. Case 3 {#sec2.3}
-----------

A 45-year-old male patient presented with metamorphopsia in OD since 3 months. The patient reported low vision in OU since many years. Personal and systemic history was unremarkable. On examination, BCVA was 6/36 (+8) in OD and 6/60 (+11D) in OS. Axial length, anterior chamber depth and lens thickness are summarized in [Table 1](#tbl1){ref-type="table"}. Dilated fundus examination revealed a SMD and multiple serous PEDs at the posterior pole in OD ([Fig. 5](#fig5){ref-type="fig"}a) and extrafoveal SMD, choroidal folds and PED in OS ([Fig. 5](#fig5){ref-type="fig"}e). SSOCT confirmed SMD and PEDs in OU ([Fig. 5](#fig5){ref-type="fig"}b,f). Subfoveal choroidal thickness was 463 and 529 microns in OD and OS respectively. Outer choroidal vessels were dilated especially in the OS. OD FFA revealed two inkblot leaks in the supero-nasal macula with surrounding window defects, window defects temporal to the fovea and PED in the inferior part of macula ([Fig. 5](#fig5){ref-type="fig"}c and d). OS FFA also showed window defects and PEDs. A diagnosis of OU nanophthalmos with OD chronic CSCR was made. After informed consent, focal laser photocoagulation was applied to leakage. Though the fluid decreased at 1 month ([Fig. 6](#fig6){ref-type="fig"}a and b) and 3 months follow up ([Fig. 6](#fig6){ref-type="fig"}c and d), small amount of residual fluid was still present at six months follow up. BCVA improved to 6/24. The patient was advised regular follow up and clinical picture remained unchanged at one year follow up.Fig. 5Colour fundus photograph of right eye of patient 3 shows SMD and serous PED (a) that is better appreciated on SSOCT (b). Pachvessels along with obliteration of small and medium choroidal vessels is seen that is more pronounced in right eye. Fluorescein angiogram of right eye shows pooling in the PEDs and focal leak (arrow, c-d). Colour fundus photograph of left eye shows choroidal folds due to hypermetropia and serous PED (e) that is better seen on SSCOT (f).Fig. 5Fig. 6Colour fundus photograph (a) and SSOCT (b) of right eye of patient 3 at one month and 3 months (c,d) after laser photocoagulation to the leak point shows decrease in the SMD.Fig. 6

3. Discussion {#sec3}
=============

Pachychoroid spectrum is a group of disorders having thick choroid.[@bib12] The spectrum includes pachychoroid pigment epitheliopathy, CSCR, polypoidal choroidal vasculopathy and pachychoroid neovasculopathy.[@bib13], [@bib14], [@bib15] Recently, entities like Mactel type 2 and focal choroidal excavation have been included under the same spectrum.[@bib16]^,^[@bib17] Similar to pachychoroid spectrum, nanophthalmos is also characterized by thickened choroid. The thick choroid in nanophthalmos is secondary to abnormally thick sclera and smaller axial length. Thus manifestations of pachychoroid disorders particularly CSCR may not be uncommon in patients with nanophthalmos.

The pathogenesis of CSCR and nanophthalmos also appear to be similar. In the setting of CSCR, choroidal hyperpermeability and congestion leads to overwhelming of retinal pigment epithelium pump, which leads to serous macular detachment. On the other hand vortex vein outflow obstruction leads to both choroidal effusion as well as serous retinal detachment in nanophthalmos. Recently vortex vein outflow obstruction has been proposed to be the cause of CSCR as well.[@bib10] The management is also aimed at reducing choroidal congestion in both CSCR as well nanophthalmos. While in former photodynamic therapy is resorted to, scleral resection is the treatment of choice in latter. In fact CSCR presenting with an exudative retinal detachment, has been reported and treated successfully by scleral resection.[@bib18] Therefore, there exist a considerable overlap between these two pathologies.

In our case series, case 2 was a true nanophthalmos with other two probably being heterozygote carriers. Still, they shared similar ocular findings, like hyperopia and axial length of \<21 mm. Anterior chamber was shallow in case 2. Lens thickness was high in case 3 and borderline in rest. All patients had SMD (2 also had PED) on SSOCT with thick choroid and dilated large choroidal vessels in the Haller\'s layer. The presence of PEDs also points towards the possibility of CSCR. FFA showed an inkblot leak typical of CSCR. Since all leaks were extra-foveal, laser photocoagulation of leak was done that led to complete resolution of SMD in two cases and partial resolution in one. There was no evidence of recurrence or progression in any of the cases till last follow up.

CSCR in nanophthalmos has not been described so far in literature. It is our contention that exudative detachment in a case of nanophthalmos may incidentally start as a single pin-point leak with a localized SMD to start with just as noted in our case and later progressing to a full blown detachment. On the contrary the authors have observed leakage in a case with exudative retinal detachment (unpublished data) in nanophthalmos who responded well to scleral resection. The limitations of the study include small number of cases and short follow up. Non-availability of Indocyanine green angiography is another drawback of the study.

To conclude, there is a considerable overlap between pachychoroid disorders (especially CSCR) and nanophthalmos (has thick choroid as well). Serous macular detachment observed in nanophthalmos has features similar to that of CSCR and may represent forme fruste choroidal effusion. Thus, pachychoroid spectrum may be expanded to include nanophthalmos as well.
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